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(54) EXHAUST EMISSION PURIFYING DEVICE FOR INTERNAL COMBUSTION 
ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
exhaust emission purifying device for internal 
combustion engine, using a plasma generation 
device 10 capable of effectively purifying 
exhaust gas without enlargement of the device. 
SOLUTION: Faces of discharging electrodes 13 
opposing each other with a flow passage 12 
where exhaust gas flows in between are formed 
like a grid by providing discharging electrodes 
13 embedded in an insulation board 11 with a 
plurality of space parts 20. An arrangement is 
made such that a substantial electrode area in 
the opposing faces of the opposing discharging 
electrodes is made smaller than the area 
determined by the outer periphery of the 
discharging electrodes 13 held between the 
opposing discharging electrodes 13 by providing 
the discharging electrodes 13 with a plurality of 
space parts 20. The connecting terminal part 21 
formed at the end part of the discharging 
electrodes 13 is connected to a high tension power generation 14. 

* NOTICES * 

JPO and INPIT are not responsible for any 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]An exhaust emission control device of an internal-combustion engine making said 
discharge electrode Into crevice-like electrode structure in an exhaust emission control 
device of an internal-combustion engine which purifies exhaust gas by making two or more 
discharge electrodes counter across a channel through which exhaust gas of an internal- 
combustion engine flows, and generating discharge in said channel. 
[Claim 2]An exhaust emission control device of the internal-combustion engine according to 
claim 1 forming said discharge electrode in the shape of a lattice. 

[Claim 3]An exhaust emission control device of the internal-combustion engine according to 
claim 1 forming said discharge electrode in a pectinate form. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the exhaust emission control device of the 
internal-combustion engine using especially a plasma generator about the exhaust emission 
control device of the internal-combustion engine which purifies the detrimental constituent 
in the exhaust gas discharged from an internal-combustion engine. 
[0002] 

[Description of the Prior Art]In recent years, the new emission-gas-purification art which 
purifies exhaust gas using spark discharge energy is studied. This art constitutes the 
discharging space of the laminated structure which has arranged two or more plate 
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electrodes in a discharge system diesel-particulate filter as shown, for example in a USP No. 
5746051 gazette, and HC which is a detrimental constituent in exhaust gas, and the art 
which carries out purifying treatment of CO are proposed by impressing a volts alternating 
current between each discharge electrode. 
[0003] 

[Problem(s) to be Solved by the Invention] However, In the discharge electrode composition 
of the exhaust emission control device of the internal-combustion engine currently indicated 
by the USP No. 5746051 gazette, two or more plate electrodes have only been arranged to 
the laminated structure, and there is the characteristic that electric capacity becomes large 
structurally. In this device which impresses the high voltage alternating current voltage of 
high frequency to a discharge electrode, and is made to generate plasma, when frequency 
of this high voltage alternating current voltage is made high, there is the characteristic that 
an electrical energy loss becomes large as a discharge electrode with large electric capacity. 
[0004]This state is shown in drawing 6 and (b) in drawing 6 shows the high voltage 
alternating current voltage of the high frequency impressed to a discharge electrode. (**) 
in drawing 6 shows the discharge current which flows into a discharge electrode with this 
applied voltage. Electric capacity is based on a cause, minus flows bordering on the 
intermediate line of a wave, current flows into the plus side, the useless current without 
regards to generating of plasma is consumed, and the wave in this current wave form (**) 
is generating energy loss. (**) in drawing 6 shows the state where discharge has occurred 
between the discharge electrodes which counter. 

[0005]In a discharge electrode with such large electric capacity, the yield of plasma 
decreases as compared with the case where it is a discharge electrode with small electric 
capacity which will apply the high voltage alternating current voltage of low frequency, and 
can apply the high voltage alternating current voltage of high frequency. Therefore, it will 
be necessary to enlarge a discharge electrode to purify the exhaust gas of the flow, it is it 
with enlargement and the high cost of a device, and is a problem. 

[0006]It is in the purpose of this invention providing the exhaust emission control device of 
the internal-combustion engine using the plasma generator which can purify exhaust gas 
efficiently, without making electric capacity of a discharge electrode small and enlarging a 
device in view of the above-mentioned point. 
[0007] 

[Means for Solving the Problem]According to the exhaust emission control device of the 
internal-combustion engine of this invention according to claim 1, a discharge electrode was 
made into crevice-like electrode structure in order to solve a technical problem mentioned 
above. 

[0008]Even if electric capacity of a discharge electrode can be made small compared with 
mere monotonous electrode structure and it impresses high voltage alternating current 
voltage of high frequency to a discharge electrode by making a discharge electrode into 
crevice-like electrode structure, an electrical energy loss is pressed down low. 
[0009]Therefore, it is got blocked, without being able to impress high voltage alternating 
current voltage of high frequency to a discharge electrode, and enlarging a discharge 
electrode, and an exhaust emission control device of an internal-combustion engine using a 
plasma generator which can purify exhaust gas efficiently can be provided, without 
enlarging a device. 

[0010]According to the exhaust emission control device of the internal-combustion engine 
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of this invention according to claim 2, in an exhaust emission control device of the internal- 
combustion engine according to claim 1, a discharge electrode was formed in the shape of 
a lattice. 

[0011]Thus, electric capacity of a discharge electrode can be made small by forming a 
discharge electrode in the shape of a lattice. 

[0012]It generates in the shape of a lattice in an exhaust gas atmosphere, and plasma 
generated with a lattice-like discharge electrode is effective in making contact distribution 
with exhaust gas uniform. 

[0013]Therefore, an exhaust emission control device of an internal-combustion engine 
using a plasma generator which can purify exhaust gas efficiently can be provided, without 
enlarging a discharge electrode, since plasma to generate reacts to exhaust gas with 
sufficient high rate. 

[0014]According to the exhaust emission control device of the internal-combustion engine 
of this invention according to claim 3, a discharge electrode was formed in a pectinate form 
in an exhaust emission control device of the internal-combustion engine according to claim 
1. 

[0015]Thus, electric capacity of a discharge electrode can be made small by forming a 
discharge electrode in a pectinate form. 

[0016]It generates in a pectinate form in an exhaust gas atmosphere, and plasma 
generated with a discharge electrode of a pectinate form is effective in making contact 
distribution with exhaust gas uniform. 

[0017]Therefore, an exhaust emission control device of an internal-combustion engine 
using a plasma generator which can purify exhaust gas efficiently can be provided, without 
enlarging a discharge electrode, since plasma to generate reacts to exhaust gas with 
sufficient high rate. 
[0018] 

[Embodiment of the Invention](A 1st embodiment) One embodiment of this invention is 
hereafter described in detail based on drawing 1 **** 4. As shown in drawing 4 , the 
exhaust emission control device 1 is formed in the middle of the exhaust pipe 31 of the 
engine 30 which is an internal-combustion engine. This exhaust emission control device 1 is 
allocated in order of the plasma generator 12 and the catalyst device 32 from the exhaust 
gas upstream. This catalyst device 32 is constituted by the selection reducing catalyst layers 
etc. which process the three-way catalyst layer which processes HC, CO, and three 
detrimental constituents of NOx simultaneously, for example, and NOx- 

[0019]Next, the composition of the plasma generator 10 is explained based on drawing 1 . 
Drawing 1 is an outline lineblock diagram of the plasma generator 10 of a 1st embodiment 
of this invention. In this plasma generator 10, two or more insulating substrates 11 are 
arranged in parallel with a prescribed interval, and the flat channel 12 through which 
exhaust gas flows between each insulating substrate 11 is formed. Each insulating substrate 
11 is formed with the existing heat-resistant insulators (for example, ceramics, such as 
alumina, glass, etc.) of the dielectric which discharge tends to produce. In each insulating 
substrate 11, two or more discharge electrodes 13 formed of a printed conductor or plate 
conducting, respectively are embedded. One side of each discharge electrode 13 is 
connected to the high-voltage-power-supply generator 14 which generates the high voltage 
alternating current voltage of high frequency, and another side is connected to the ground 
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side. Thus, each discharge electrode 13 was made to counter across the channel 12 
through which exhaust gas flows, and it arranges. 

[0020]Next, the composition of the insulating substrate 11 is explained based on drawing 2 . 
Drawing 2 is a detail view of the insulating substrate 11 of a 1st embodiment of this 
invention. The insulating substrate 11 shown in drawing 2 (a^ is equipping with two or more 
gap parts 20 the discharge electrode 13 embedded in this insulating substrate 11, and 
forms the field of the discharge electrode 13 which counters across the channel 12 through 
which exhaust gas flows in the shape of a lattice. And the connecting terminal section 21 
formed in the end of the discharge electrode 13 is connected to the high-voltage-power- 
supply generator 14, for example. 

[0021]Thus, rather than the area decided with the peripheral frame of the discharge 
electrode 13 inserted between the discharge electrodes 13 which counter, it constitutes 
from equipping the discharge electrode 13 with two or more gap parts 20 so that the 
direction of the substantial electrode area in the opposed face of the discharge electrode 
which counters may become small. 

[0022]Here, as compared with the lattice pitch in the discharge electrode 13 embedded at 
the insulating substrate 11 shown in drawing 2 (a), the insulating substrate 11a shown in 
drawing 2 (b) is forming greatly two or more gap parts 20a, and shows the discharge 
electrode 13a which formed this lattice pitch greatly. Thus, while adjusting to the optimal 
region which adjusts a discharge area by changing this lattice pitch, and an electrical 
energy loss of the electric capacity of the discharge electrodes 13 and 13a does not 
generate, adjustment of the amount of plasma to generate is also enabled. And It has 
composition arranged combining the insulating substrates 11 and 11a by which the 
discharge electrodes 13 and 13a of the optimal lattice pitch were embedded, for example in 
the plasma generator 10 in accordance with distribution of the quantity of the exhaust gas 
which should be purified, concentration, etc. 

[0023]That is, two or more insulating substrates 11 of all that may constitute two or more 
insulating substrates 11 of all shown in drawing 1 f rom the insulating substrate 11 shown in 
drawing 2 (a), or are shown in drawing 1 may consist of the insulating substrates 11a 
shown in drawing 2 (b). Two or more insulating substrates 11 shown in drawing 1 may be 
constituted combining the insulating substrate 11 shown in drawing 2 (a), and the 
insulating substrate 11a shown in drawing 2 (b). 

[0024]In the field of the discharge electrodes 13 and 13a which drawing 3 shows the 
relation of this lattice pitch and electric capacity, and counter across the channel 12, As 
compared with the case where the whole surface is used as an electrode (with no lattice), 
the substantial electrode area which changes the pitch of the shape of a lattice, and Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. to smallness, changes the pitch to size in 
order, and is in the opposed face of the discharge electrodes 13 and 13a about the opposed 
face of the discharge electrodes 13 and 13a by making it small. The electric capacity of the 
discharge electrodes 13 and 13a is adjusted so that it may become small. 
[0025]It generates in the shape of a lattice In an exhaust gas atmosphere, and the plasma 
generated with the lattice-like discharge electrodes 13 and 13a is effective in making 
contact distribution with exhaust gas uniform. Therefore, exhaust gas can be purified 
efficiently, without enlarging the discharge electrodes 13 and 13a, since the plasma to 
generate reacts to exhaust gas with sufficient high rate. 



file:////Gaikoku/scan/^a'\©iSif»f*lB/WA-0923US IDS/JP-A-2002-129947.htm (5/10) [2008/03/07 15:00:23] 



JP-A-2002-129947 

[0026]An operation of the exhaust emission control device 1 constituted as mentioned 
above is explained below. In the state where the exhaust gas which the engine 30 started 
and contained detrimental constituents, such as HC, CO, and NOx, is led to the plasma 

generator 12, the high voltage alternating current voltage of high frequency is impressed to 
the discharge electrodes 13 and 13a of the shape of two or more lattice which counters 
across each channel 12 from the high-voltage-power-supply generator 14. 
[0027]In the case where the high voltage alternating current voltage of this high frequency 
is impressed to the discharge electrodes 13 and 13a, Contact distribution with the plasma 
which enlarges area decided with the peripheral frame of the discharge electrode 13 which 
counters, and the discharge electrode 13 inserted among 13a, and is generated from a 
lattice-like discharge electrode, and the exhaust gas Inserted between the discharge 
electrode 13 of the shape of this lattice and 13a is made uniform. 
[0028]By and the thing for which the substantial electrode area in the opposed face of the 
discharge electrodes 13 and 13a is small constituted from area decided with the peripheral 
frame of this enlarged discharge electrode 13. Without the electrical energy loss, impression 
of the high voltage alternating current voltage of high frequency is enabled, and purifying 
treatment of HC, CO, and the three detrimental constituents of NOx 's simultaneously 

carried out to the discharge electrodes 13 and 13a with combination with the catalyst 
device 32. 

[0029]Thus, electric capacity of the discharge electrodes 13 and 13a is made small, and the 
exhaust emission control device 1 which can purify exhaust gas efficiently can be provided, 
without enlarging the discharge electrodes 13 and 13a. 

[0030](A 2nd embodiment) A 2nd embodiment of this invention is shown in drawing 5 (a). 
At a 1st embodiment, the field of the discharge electrode 53 was formed in the pectinate 
form by having two or more gap parts 50 with the discharge electrode 53 of a 2nd 
embodiment of this invention to having formed the field of the discharge electrode 13 in the 
shape of a lattice by equipping the discharge electrode 13 with two or more gap parts 20. 
[0031]By forming the field of this discharge electrode 53 in a pectinate form, electric 
capacity of the discharge electrode 53 can be made small. 

[0032]It generates in a pectinate form in an exhaust gas atmosphere, and the plasma 
generated with the discharge electrode 53 of a pectinate form is effective in making contact 
distribution with exhaust gas uniform. Therefore, exhaust gas can be purified efficiently, 
without enlarging the discharge electrode 53, since the plasma to generate reacts to 
exhaust gas with sufficient high rate. 

[0033]And the connecting terminal section 51 formed in the end of the discharge electrode 
13 is connected to the high-voltage-power-supply generator 14, for example. 52 is an 
insulating substrate. 

[0034]Thus, the substantial electrode area in the opposed face of the discharge electrode 
53 which counters consists of small equipping the discharge electrode 53 with two or more 
gap parts 50 rather than the area decided with the peripheral frame of the discharge 
electrode 13 inserted between the discharge electrodes 53 which counter. 
[0035]Here, as compared with the pitch between combs in the discharge electrode 53 
embedded at the insulating substrate 52 shown in drawing 5 (a), the insulating substrate 
53a shown in drawing 5 (b) is forming greatly two or more gap parts 50a, and shows the 
discharge electrode 53a which formed the pitch between this comb greatly. Thus, while 
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adjusting to the optimal region which adjusts a discharge area by changing the pitch 
between this comb, and an electrical energy loss of the electric capacity of the discharge 
electrodes 53 and 53a does not generate, adjustment of the amount of plasma to generate 
is also enabled. And it has composition arranged combining the insulating substrates 52 and 
52a by which the discharge electrodes 53 and 53a of the optimal pitch between combs 
were embedded, for example in the plasma generator 10 in accordance with distribution of 
the quantity of the exhaust gas which should be purified, concentration, etc. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

FDrawinq li lt is an outline lineblock diagram of the plasma generator of a 1st embodiment 
of this invention. 

rDrawinq 21 It is a detail view of the insulating substrate of a 1st embodiment of this 
invention. 

(a) It Is a cross-sectional view of the insulating substrate embedding the discharge 
electrode of lattice pitch smallness. 

(b) It Is a cross-sectional view of the insulating substrate embedding the discharge 
electrode of lattice pitch size. 

FDrawinq 31 It is a characteristic figure showing the relation of the lattice pitch and electric 
capacity in the discharge electrode of a 1st embodiment of this invention. 
rPrawinq 41 It is an outline lineblock diagram showing the exhaust-emlssion-control-devlce 
whole system of a 1st embodiment of this invention. 

rPrawinq 51 It is a detail view of the insulating substrate of a 2nd embodiment of this 
invention. 

(a) It is a cross-sectional view of the insulating substrate embedding the discharge 
electrode of the pitch smallness between combs. 

(b) It is a cross-sectional view of the Insulating substrate embedding the discharge 
electrode of the pitch size between combs. 

fPrawinq 61 It is an explanatory view showing generating of the electrical energy loss by 
electric capacity. 
[Description of Notations] 
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1 Exhaust emission control device 

12 Plasma generator 

19 Gap part 

32 Discharge electrode 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



rPrawinq 11 




rPrawinq 21 
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